This is a review article based on literature (national and international) and empirical approach. A general overview on research priority areas on biodiversity and approaches and tools to provide information for forest policy implementation on biodiversity are briefly summarized. Challenges for biodiversity research and related policy in Europe and Greece are depicted. General information on forests, protected areas and forest management in Greece is also presented. Major actions and measures for conservation of forest biodiversity in Greece are described and analysed. The implementation of forest policy in Greece (including the adoption of International constitutional frame) in relation to biodiversity protection and climate change is also analysed. Priorities identified by the Strategic Plan of Rural Development 2007-2013 in Greece in order to adapt to climate change, are also presented. Furthermore, the National institutional framework (Legislation) and strategic targets for biodiversity conservation in Greece are synoptically presented. Finally, major conclusions and future challenges are highlighted.
creasingly aware of the link between biodiversity and sustainable development.
More and more people realize that the variety of all life forms on earth, the ecosystems and their functions form the basis for our economy, health and well-being [2] [3] . In the Nagoya Protocol (2010) the international community made a commitment to future generations and adopted the Strategic Plan for Biodiversity 2011-2020 and 20 Aichi Biodiversity Targets. At that time there was recognition that biodiversity was not a problem, but essential for sustainable development, and the foundation for human well-being. Four years later, Global Biodiversity Outlook 4 provided an important measure of how this issue is progressing [2] . The priority research themes, identified (by the Nagoya Protocol) through the analysis of key international and European biodiversity research strategies as well as environmental policy documents, are the following [4] [5] [6] [7] [8]:
-Ecosystem services related to biodiversity; -Understanding and adapting to changes; -Conservation and management of biodiversity; -Sustainable use of biodiversity: agriculture, fisheries and forestry; -Understanding the underlying causes of biodiversity loss.
These research priority areas aim to better understand and predict changes at all levels of biodiversity (from genes to species and then to ecosystems) and to investigate the potential consequences of these changes on human life. However, current international and European research strategies clearly highlight that these priorities cannot be managed properly without a strong knowledge developed by evaluating and monitoring biodiversity at all scales (genes, species, ecosystems-using molecular techniques and biodiversity indicators) and a deeper understanding of the relations between biodiversity, ecosystem functioning (e.g. clean water) and the services (e.g. recreation) provided to humans [4] [6] [9] . A strong focus is placed on exploring underlying causes of biodiversity loss (e.g. using biodiversity indices see [10] ). Direct drivers of change such as pollution (particularly nitrogen), habitat fragmentation and degradation, invasive species or overexploitation of natural sources are clearly linked to our current life style and unsustainable economy. At the same time a strong emphasis is put on investigating how humans and societies depend on biodiversity through research on ecosystem functions and services. Research on conservation and management for the sustainable use of natural resources will also be critical to address the major questions related to landscape and forest management in the face of growing pressure for multiple uses [3] [5] . These areas of research will build on knowledge of biodiversity changes and losses (e.g. total species, keystone species, rare species, indicator species) and associated ecosystem services [10] [11] . They also require extensive investigation of adaptive management, as well as research on new and innovative conservation and restoration policies.
Forest policy in Europe is very diverse and has to do with the many different topics of forestry and the legislation status in each EU country. Forest policies The present study is a review work summarizing the challenges for biodiversity research and related policy in Europe and Greece but the focus is on the implementation of forest policy in Greece in relation to forest biodiversity, protection of forests and climate change.
Challenges for Biodiversity Research and Related Policy in Europe and Greece
As mentioned above, biodiversity is composed of the total biological variation, ranging from within-species genetic variation, through species, communities, and landscapes [1] . 1) It is necessary to invest in a European infrastructure for biodiversity data and research. It is important for Europe to invest in selected infrastructures which support biodiversity research in order to increase the knowledge on biodiversity and its impact on the functioning of ecosystems, and therefore help decision makers in implementing cost-effective management plans.
2) There is a need for a powerful plan enhancing fundamental knowledge of biodiversity drivers and threats.
3) There is a great need for an effective transfer of scientific knowledge into biodiversity practice to secure that scientific evidence is available to inform both, policy development and practical implementation of conservation management.
4) There is a need for a consistent and global biodiversity conservation policy, which also aims to change the behavior of people in Europe to ensure that biodiversity conservation in Europe and globally is highly important. We can men- 6) When future biodiversity conservation strategies are developed, it is important to consider pollution, climate change impacts and sustainable development.
7) The economic consequences of biodiversity losses need to be quantified to enable a system in which the responsible person/company causing the loss will need to pay for the costs linked to the loss and the restoration of biodiversity.
Here it becomes clear; in order to relate biodiversity loss to economic loss it has to be measured [11] .
8) To realise efficient prevention, a European strategy to deal with invasive exotic species is of high priority. Prevention is the most efficient strategy to reduce the number of invasive exotic species and their negative impacts on biodiversity and natural environment. 10) Efforts for raising biodiversity education and awareness are necessary to get the support from the whole of society for a successful biodiversity policy implementation. Furthermore, the study of biodiversity and the ecological responses to environmental changes is of high priority.
To summarise, conservation measures and strategy for protecting biodiversity in Europe are highly important issues. Global climate change and pollution may cause change in the present distribution of important species (e.g. beech) in
Europe (e.g. movement upwards to higher altitudes) and replacing parts of the beech forest area by other species (e.g. oak, fir, pine) [21] . However, the following evolutionary forces should be considered when sustainable forest management and adaptive silviculture are applied in order to face climate change [17] [22]: 1) Evolutionary dynamics, 2) Population size, 3) Threats to a population or the species, 4) Sustainable silviculture, and 5) Conservation of forest genetic resources.
Forests and Forest Biodiversity in Greece
In Greece, most of the forests and forested lands are State owned (>75%). Of the total forests and forested lands around 20% are high forests, mostly naturally regenerated. The rest are partly forested areas, bush lands, grazing lands, rocky areas or bare land [23] . Clearcuts and coppicing are mostly applied in non-state forest lands (municipal, church owned, private persons). The coppiced forests-averaging 48% -50% of the total forests-are still managed by this system, but recently there has been political and societal pressure to partly convert these forests into seedling ones. 
Implementation of Forest Policy in Relation to Biodiversity and Climate Change in Greece International Conventions Frame for Biodiversity
The International conventions ratified by the Greek State and related to Biodiversity (Table 2) 2) The Monuments of the World Inheritance (UNESCO).
3) The Biosphere Reserves (UNESCO, Human and Biosphere).
4) The Special Protected Areas (Convention of Barcelona). 5) The Biogenetic Reserves (Council of Europe).
6) The Areas that have been awarded the Euro diploma (Council of Europe).
Historical analysis of forest policy in Greece in relation to biodiversity is synoptically described as following:
1) Moving towards to the creation of the first National parks: 1938-1966
The Law 856/37-generally defines national parks as "mainly forested areas of special conservation interest in terms of flora and fauna, geomorphology, soil, atmosphere, waters and general their natural environment for aesthetic, recreation and for carrying out all kinds of scientific research". As a start, seven (7) (Figure 2 ).
2) The broadening of the protected areas: Law The implementation of this network in Greece was facilitated in the form of new laws and a declaration policy. Natura 2000 network is well representative in regards to the country's biodiversity and it distributed over the whole country [23] [30] (Figure 4 ). An initial list of 296 sites was identified in Greece (biodiversity and other relevant information was collected). Later, Greece has included , whose priorities are set in order to adapt to climate change. These priorities-related to forest sector-were: a) Operation of the System for the protection of forests from fires and other natural hazards, control of harmful pests and diseases that will affect forests and their productivity. It should be pointed out that the impacts of climate change push the forest ecosystems to higher altitudes and/or being replaced by others, b) Development of an information system regarding forests. Some important actions regarding adaptation to climate change have included [30] [31]: -Construction of fire-preventing roads in forests where access to fire fighting means is not possible due to the lack of appropriate road systems. Construction of new roads and pathways in order to improve the forest road network. -Construction of water supply centers (water tanks, etc.) and the indispensable works to improve the network of water provision for fire suppression. -Removing/reducing dry biomass close to the ground or along forest roads and other regions of high fire risk. -Tending, thinning and pruning works in coniferous forests in order to remove part of the flammable biomass. -Construction and improvement of permanent forest fire surveillance systems.
In addition to the measures above, actions have been taken in order to increase and restore forest areas [30] [31]: -Reforestation plans (using native species and local provenances) for the restoration of fire destroyed forest areas. -Logging and removal of burnt trees (removal is not recommended in steep slopes-e.g. >30%)
-Restoration works (reforestation, soil erosion prevention, etc.) and planting -Soil erosion preventive works in small erosion gullies using wood, stone, concrete, wire, etc.
-Watershed management in order to minimize soil degradation and maximize water storing and construction of small dams for collection of rain water.
-Drainage works to prevent landslides in sensitive geological substrata (e.g. , which is currently on the implementation phase, will take into consideration the forests (production and protection) and forest-related European and National legal obligations.
The National Institutional Framework (Legislation) and Strategic Targets for Biodiversity in Greece
The National institutional framework for implementation of forest policy in relation to ecosystem protection and conservation of national biodiversity (for different biodiversity issues) is briefly presented in the following table (Table 3) [30] [31]. However, apart from the legislation, there is a need for policy initiatives towards adopting different forms of participation. Stakeholders and local communities should be trained to interact. Management bodies/agencies should be supported with experienced staff as well as involving public participation combined with scientific input [6] [23] . Furthermore, recently, the following strategic targets (Table 4) for conservation of biodiversity (future strategy for biodiversity up to 2050) have been set and adopted in Greece [30] [31]. There are several approaches and tools to support forest policy implementation in Europe.
-Greece has been trying to adapt to new International, European and National conditions and policies. New biodiversity legislation has been adopted since 2012 including for the first time forest-specific measures on species and habitats' protection. -The future strategy for biodiversity up to 2050 will focus on prevention of destructive changes due to the loss of biodiversity (e.g. total species, keystone species, rare species, indicator species). More specifically, the following issues on biodiversity of Greece were synoptically presented and described: a) strategic targets for biodiversity, b) the pressures and threats on biodiversity in Greece, c) the National institutional framework for biodiversity, d) administration of Natural protected areas and landscapes, and e) the main future challenges.
